The paper aims to investigate the impact of Regional Trade Agreements (RTAs) and common commercial policy (CCP) on export performances of Visegrad group of countries (The Visegrad Four, V-4: Poland, the Czech Republic, Slovakia, Hungary) preceding and following the EU accession. The V-4, before becoming the EU members, have participated actively in regionalism, signing free trade agreements and customs unions which often also resulted in the extended economic integration. But since the EU accession in 2004, all RTAs of the new members were no longer valid as these countries became the parties of the CCP of the EU. To analyse whether CCP was beneficial on the export performances of the V-4 countries, we estimate the augmented gravity model by employing Poisson pseudo-maximum-likelihood (PPML) estimator for time periods before and after the EU accession, in 1999-2003 and 2004-2013, respectively. 
Introduction
The European Union (EU) is the world's largest trading entity and its Common Commercial Policy is one of the EU's oldest and most integrated common policies. It constitutes a field of EU external action subject to the same principles and objectives as well as to the same institutional rules that establish a common framework for the EU external action. The EU concludes 3 types of agreements either on bilateral or plurilateral bases: free trade agreement (FTA), customs union (CU) and economic integration agreements (EIA).
FTA is an arrangement between two or more countries under which they give preferential market access to one another. In practice, free-trade agreements tend to allow for all sorts of exceptions and many of them may temporarily cover sensitive products. This type of agreements are notified under article XXIV of the General Agreement on Tariffs and Trade (GATT). Currently, the EU holds FTAs with 19 countries, Eastern and Southern Africa States Interim (EPA) and Overseas Countries and Territories (OCT) 1 .
1 See Table 4 in Appendix.
Customs union is an agreement which removes all tariffs and sometimes broader trade impediments between countries, and also implements a common external tariff. This type of agreements as they cover only goods are notified under the article XXIV of the GATT. Recently the EU has CUs with Andora, San Marino and Turkey 2 . Economic integration agreements function based on the article V of the WTO's General Agreement on Trade in Services (GATS). It covers free trade arrangements in services. This agreements need a greater degree of economic integration compare to FTAs. Currently, the EU holds EIAs with 11 countries, European Economic Area (EEA) and CARIFORUM states EPA 3 . Additionally, the conclusion of bilateral free trade agreements of the EU is apparently increasing. For instance, there is more than 10 new negotiations launched by the EU including the Transatlantic Trade and Investment Partnership (TTIP) between the EU and the United States and the FTA with Japan. It is remarkable, that the major change in the recent trade policy comes on the scope of the agreements. In particular, new generation agreements address the trade not only in goods but in services, different legal regulations and investments, implementation of which require many complex technical and political solutions. Furthermore, according to the CCP the whole process spreads over the all EU member states. However, the implications of the CCP on the old and new EU member states may not be necessarily similar. Namely, since CCP was initiated by the core EU countries, it was created as the framework focussed on the natural trade partners of the EU-15. Yet, the natural partners of the new member states including the V-4 countries differ from the ones of the EU-15. In particular, unlikely to the EU-15, the Visegrad countries share the common Soviet background with former Soviet Union member states and therefore post-Soviet countries represent the natural partners for them. However, since the accession to the EU, due to the CCP, about 65 agreements of V-4, which focussed on their particular natural trade partners, stopped to be active. Therefore, the analyses of the implications of CCP become very important for figuring out whether in fact CCP was advantageous or disadvantageous for V-4 trade performances.
To analyse the consequences of the adoption of CCP, we estimate the augmented gravity model for export performances of the Visegrad countries before and after the EU accession separately, by employing Poisson pseudo-maximum-likelihood (PPML) estimator. Moreover, to deliver plausible outcomes, besides considering the formally adopted RTAs, our analysis controls for the natural partners of Visegrad countries.
The rest of the paper is organized as follows: Section 2 presents the literature review, Section 3 specifies the model and describes the data followed by estimation results in Section 4 and finally the last section concludes the findings of the analysis.
Literature Review
The most popular methodologies to study the impacts of regional trade agreements on economies of countries involved in the process of regional integration is the theoretical framework of the Gravity model (Soloaga and Winters, 2001; Ghosh and Yamarik, 2004; Carrere 2006, Silva and Tenreyro 2006; Baier and Bergstand, 2009; Magee, 2008; Acharya et al., 2011) . The model was introduced by the crucial work of Jan Tinbergen (1962) based 2 See Table 5 in Appendix. 3 See Table 6 in Appendix.
on a law called the "gravity equation" by analogy with the Newtonian theory of gravitation reflecting the relationship between the size of economies, the amount of their trade and the distance between the trade partners, in the following form:
where X ij is the monetary value of exports from i to j, M j controls for all importer-specific factors that make up the total importer's demand and S i comprises exporter-specific factors that represent the total amount exporters are willing to supply. G is an independent variable from i and j, such as the level of world liberalization. Finally, ij  represents the trade costs between i and j countries. The latter is mainly represented as the country-pair-specific information such as contiguity and distance, common language, ethnic groups or borders, common memberships in regional trade agreements and tariff rates between trade partners.
Based on the gravity model, recent studies reveal some of the characteristics of trade performances of a particular Visegrad country, the role of the government export promotion system in the V-4 and the general conclusions referring to the trade pattern of the V-4 with one another and with the rest of the EU countries.
Concerning the studies showing the particular country cases, Brodzicki (2009) finds that together with the standard gravity variables standing for the market size and distance, the quality of institutions and the migration matters for the Polish bilateral trade flows. Namely, estimations of the gravity model based on the Prais-Winsten regression with Panel Corrected Standard Errors (PCSE) find that 1% increase in the size of Polish diaspora increases bilateral trade by approximately 0.2%. Janda (2014) discusses the case of the Czech Republic by putting an emphasis on the role of Czech export credit support system. Namely, the author outlines the strongest impact of the Czech Export Bank (CEB) which ensures the direct financing of Czech exports as compared to the much weaker position of Czech commercial banks.
Furthermore, the role of the government export promotion for all Visegrad countries is analysed by Janda, Michalíková amd Psenakova (2013) . Authors provide the qualitative and quantitative analysis of the impacts of export credit agencies (ECAs) in the V-4. They examine which one of export credit agencies (a bank, represented by CEB; an insurance company represented by Polish KUKE; or their combination, represented by Slovak Eximbanka) has the highest impacts on export performances. Namely, in the gravity framework they introduce an additional variable -"export promotion" standing for the different types of ECA in the V-4. Estimations of the random effects, fixed effects and least square dummy variable find export credit agency in the form of the insurance company to be the most effective.
Besides, it is considerable, that as the most recent studies demonstrate, the EU accession has increased the intra Visegrad trade flows relatively more than the trade between the Visegrad and the other EU members. In an attempt to explain this remarkable upward bilateral trade tendencies, the literature outlines the impacts of improved economic performances reflected in the higher GDP growth rates, the increased FDI inflows from the EU-15 and other advanced countries and the elimination of non-tariff barriers to trade. Hornok (2010) highlights that the elimination of non-tariff barriers as a consequence of the EU accession might further increase the trade flows between the V-4 countries. Namely, the author outlines elimination of the following non-tariff barriers: customs procedures, border waiting times, technical barriers to trade (TBT) through completion of harmonization, lower legal and information costs for exporters and reduced political risk.
However, Hunya and Richter (2011) mention that free trade for industrial commodities as well as most of the restrictions on agricultural and food industry products had been already removed before the EU accession of the Visegrad countries (by 1 May, 2004) . Therefore, authors state that the sudden acceleration of trade expansion among the four countries can only partially be explained by the removal of the above mentioned trade barriers.
Furthermore, Hunya and Richter (2011) analyse FDI flows based on the statistics provided by Eurostat together with the trade flows based on the WITS data to figure out the reasons for the increased intra trade between the four countries since the EU accession. However, while the overall FDI inflows have been playing a decisive role in the economic growth, both inward and outward bilateral FDI in most cases is negligible. Thus authors conclude that it is not bilateral FDI, but the FDI in general from the EU-15 and other advanced countries that boosted the intra Visegrad trade. Additionally, the paper indicates that the division of the period 2000-2007 into a pre-accession and a post-accession segments does not reveal outstanding changes in the composition of intra-V-4 trade by factor inputs since the integration process had been started long before the official accession date in 2004.
The impact of improved economic performances on the enlarged trade flows is also outlined in the paper of Foster (2011) . Namely, the author studies the gravity determinants in intra-Visegrad trade after these countries' accession to the EU. The analyses shows that this is higher GDP growth rates of the V-4 after their EU accession coupled with an increased GDP growth differential relative to the EU-15 which yields the significant positive impact on the bilateral trade. Therefore, the author concludes that EU accession is associated with the improved economic performances reflected in the increased GDP which in its turn causes the upward trend in bilateral trade flows between the V-4 countries. Brodzicki (2011) furthermore studies the structural changes in the trade flows of the V-4 and finds that the number of product groups with revealed comparative advantage is decreasing. Although, the paper outlines that the V-4 are improving their positions in extra-EU partners but loosing it with intra-EU partners and in particular with the EU-15, with the only exception of Slovakia, which boosts its comparative potential not only with other states of the V-4 but also with the EU-8 states.
However, while looking for further reasons why just intra Visegrad trade flows and not the trade flows with the EU-15 have increased remarkably, we might consider the similarities between the V-4 countries. Cheong, Kwak and Tang (2015) put the research focus on the latter and study how similarity of partner country characteristics affects the change in trade flows under a preferential trade agreement (PTA). Authors construct the augmented gravity equation for data set covering 216 countries from 1980 to 2009. Estimation results of the pooled OLS estimator show that the more similar the partner countries are, the larger the increase in intra-bloc trade is under a PTA. Furthermore, the stratification of PTA-s highlights that the trade creation effect of a PTA is monotonically decreasing as partner countries become geographically farther apart.
Once taking into account that the V-4 countries are neighbouring countries and moreover share the common Soviet background, their economies are obviously more similar to one another than to the EU-15 countries' economies. Consequently based on the conclusions of Cheong, Kwak and Tang (2015) , similarities between the Visegrad countries might explain why mainly intra the V-4 trade flows are increasing relatively more than the one with the other EU countries.
Based on the empirical evidences reviewed above, we would like to contribute to the literature by providing more detailed and more precise analyses of regionalism export performances of the V-4 preceding and following the EU accession. Namely, we elaborate the impacts of all the three: RTAs, CCP and natural trade partners presented as the PostSoviet countries in our sample. To exhibit the consequences of CCP explicitly, we split the time period into two parts: the first period before the EU accession from 1999 to 2003 and the second period after the EU accession from 2004 to 2013.
Model Specification and Data Description
Although the gravity model is already a commonly accepted and a standard tool to study the trade flows, the specification of the equation for estimation purposes differs according to the approaches of different authors. The most remarkably, Silva and Tenreyro (2006) in their seminal paper have raised a problem that has been ignored so far by both the theoretical and applied studies. In particular, they argued, that the logarithmic transformation of the original model is not relevant approach to estimate elasticities. Namely, the multiplicative trade models with multiplicative error do not satisfy the assumption of the homoscedasticity of the error term since there is dependency between the error term of transformed log-linear model and the regressors, which finally causes inconsistency of the ordinary least squares estimator or the random and fixed effects estimator.
As an alternative, authors propose the estimation of the gravity model in levels using the Poisson pseudo-maximum likelihood estimator 4 . Besides tackling with the problem of heteroscedasticity of the error term, the estimator deals with the zero value observations in trade flows. Additionally, unlike to the standard Poison approach, PPML does not require the data to be Poison type, in other words, that it does not require the dependent variable to be an integer. Finally, PPML allows to identify effects of time invariant factors. The latter is very important feature for our analyses, since we aim to test the effects of several dummy variables indicating memberships in different regional agreements together with the time dummy controlling for the occurrence of crisis during the estimation period 5 . Following the contribution of Silva and Tenreyro (2006) we analyse the trade of the all EU members with the rest of the world based on the following estimation equation:
where X ijt is the export flows from i to j, Y it and Y jt represents the current GDPs of the trade
 stands for the absolute value of the difference between the real GDP per capita of the importer and exporter countries respectively, Z ij is the non-binary but time invariant information such as distance between the trade partners, D ijt and ij D are the timevarying and time invariant dummy variables. Namely, as time invariant dummy variable we include contiguity which equals one when the trade partners share the common border and zero otherwise. As for time-varying dummies we introduce the time dummy for the financial crisis which equals 1 if the year is 2009 and zero otherwise; several dummies standing for 4 For detailed discussion of PPML estimation of gravity equation together with using several other alternative estimation approaches, please, see Janda, Michalikova and Skuhrovec (2013) .
5
Another possible solution to the problems identified by Silva and Tenreyro (2006) could be nonlinear least squares (NLS).
the RTAs which equal one if both trade partners are sides of a particular RTA and zero otherwise (FTA, CU, EIA); a dummy for membership in the EU which equals one if both trade partners belong to the EU and a dummy for the former membership in the SovietUnion that equals one if a trade partner is the former state of the Soviet Union. Exporter countries are all 28 EU members, while as importers together with the EU countries, we take the rest of the world consisting of 234 countries in our sample. The data for the export flows in millions of euros come from the Eurostat. The data of the current GDP levels in millions and real per capita GDPs are included from the World Development Indicators database complied by the World Bank. The data for the other variables such as distance and contiguity are taken from the CEPII database and the data for the regional agreement memberships come from the World Trade Organization (WTO). According to the data availability, the sample covers the period from 1999 to 2013. Some descriptive statistics of the variables of interest together with correlation matrix are provided by Table 4 and Table 5 in Appendix. It is remarkable that correlation matrix does not report the problem of the collinearity between the independent variables.
Estimation Results
As discussed in the previous section, we estimate the augmented gravity model by PPML estimator, where all the variables except for the dependent variable and dummies are taken in logarithms, the latter two are taken in levels. We split the time period and estimate the model for the time before the EU accession in 1999-2003 and after the EU accession in 2004-2013. Additionally, we run regressions separately for the EU-15 countries, the Visegrad countries, new member states (NMS) and for the all the EU members (EU-28). Note: t statistics in parentheses; significance at the 10%*, 5%** and 1%*** levels.
Source: Own calculations, Stata (2013). Table 2 provides the estimation results for the time before the EU accession for the EU-15, NMS and the Visegrad countries for time period 1999-2003. While the first three columns report the estimation results for the aggregated effect of all the RTA-s, the last three columns provide estimations for the disaggregated effects of FTA, CU and EIA separately.
As Table 2 shows, GDP for both the exporter and importer countries yield the positive and statistically significant impacts on the exports already at the 1% significance level. GDP difference between the exporter and importer countries enters with the negative sign as expected and is statistically significant for the V-4 and NMS. This implies that for the Visegrad and new member states the similarity with the trade partner is considerable. Distance yields the negative and statistically significant coefficient at the 1% significance level, however, the magnitude for the V-4 and NMS is higher, meaning that these two groups of countries stay relatively more sensitive to the transportation costs than the core EU members. The dummy variable standing for the neighbouring countries gets the positive coefficients and is statistically significant only for the EU-15 countries.
As for the dummy variables denoting regionalism, the dummy variable indicating the intra trade between the EU members is positive and statistically significant at the 1% significance level implying the importance of the intra EU trade for the EU-15 countries. This finding is in line with above discussed impact of the dummy variable standing for the neighbouring countries which was found significant only for the EU-15. Another dummy standing for the trade partners that formerly were the members of the SovietUnion yields the negative and statistically significant coefficient for the EU-15 countries and positive and statistically significant coefficient for the NMS and the Visegrad four. Additionally, the magnitude is remarkably high for the latter two. This implies that before the EU accession, for all the countries which became the EU members in 2004 including the V-4, trade with the post-Soviet countries was crucially important.
Afterwards, the dummy for the aggregated effects of all three types of agreements is positive and statistically significant at the 1% significance level for both NMS and the Visegrad countries, implying the necessity of elaboration of the disaggregated impacts of different types of RTAs. The separate dummies for CU, FTA and EIA show the positive and statistically significant impact for the NMS at the 1% significance level. However, for the V-4 only CU and EIA are found to have positive and statistically significant impacts and for the EU-15 only the formation of CU is positive and statistically significant. Additionally, we may notice, that the high magnitude of the coefficient of the CU dummy is a logical consequence once remarking that EU-15 had the CU with Malta, and the Czech Republic -with Slovakia. As for the insignificance of the FTA formation for the Visegrad countries, this confirms the special role of the EU according to the scheme of "hub and spokes" where the cooperation was dominated by relations with "spoke". On the other hand, we can explain this finding by noticing that as Figure 1 illustrates more than 80% of total exports of the Visegrad countries was directed to the partners which were members of the EIA. These trade partners in fact mainly were the EU-15 countries with whom the V-4 had EIA agreements before the EU accession. Therefore, the estimation results indicate that before becoming the EU members, the impact of the trade with the EU countries was widely significant.
Figure 1 | The Shares of Exports to Analysed Groups of Countries in the Total Exports of V-4 Countries and Changes in percentage points in 1999-2003
Source: Eurostat. Table 3 provides the estimation results for the time after the EU accession for the all EU members, the EU-15, the NMS and the Visegrad countries. As in the previous case, the first three columns report the estimation results for the aggregated effect of all the RTA-s and the last three columns provide estimations for the disaggregated effects of FTA, CU and EIA separately.
As Table 3 shows, likewise the previously obtained estimations, GDP for both the exporter and importer countries, GDP difference between them and the distance yield expected signs already at the 1% significance level. However, as before, relatively to the EU-15 the magnitudes of the coefficients of GDP difference and distance are higher for the NMS and the Visegrad countries. The later implies that after the EU accession, the V-4 and NMS still stay sensitive to the similarity with the trade partner and to the transportation costs. Additionally, it is remarkable, that unlike the previous case the dummy variable standing for the neighbouring countries gets the positive coefficients and is statistically significant at the 1% significance level for all group of countries. However, the magnitude of the coefficient is obviously higher for the EU-15, stating that even after the EU enlargement the trade between the core neighbour EU countries is considerable.
As for the dummy variables denoting regionalism, the dummy variable indicating the intra trade between the EU members is positive and statistically significant already at the 1% significance level in all 8 specifications. The latter implies that for all the EU members including the core EU-15, NMS and V-4, the trade with other EU members has considerable positive impacts. Additionally, the magnitude of the coefficients for the NMS and the Visegrad countries is higher, meaning that for these groups of countries the trade with another EU members is even more important. The dummy standing for the trade partners that formerly were the members of the Soviet-Union yields the negative and statistically insignificant coefficients for the EU-15 countries, while is positive and statistically significant for the NMS and the Visegrad four countries. This finding implies that the common Soviet background is still considerable for the trade of NMS and V-4 even after the EU accession. It is remarkable that although the coefficient is decreased compared to the time period before the EU accession, it is still higher than the one of the aggregated effects of all three types of RTAs. However, the latter is positive and statistically significant for the NMS, V-4 and EU-28 countries and apparently indicates the positive impacts of the common commercial policy on trade performances of the new member states. Note: t statistics in parentheses; significance at the 10%*, 5%** and 1%*** levels.
Source: Own calculations, Stata (2013).
As for the disaggregated impacts of regional agreements, CU yields the positive and statistically significant coefficients for all groups of countries, however the magnitude of the coefficients decrease compared to the estimations conducted for the time period before the EU accession. This finding confirms our statement that the high coefficients of CU in the previous case was indeed due to the existence of the customs union between the EU-15 and Malta and the Czech Republic and Slovakia. FTA yields the positive and statistically significant coefficient at the 10% significance level only for the EU-15 indicating that the old generation agreements yield positive implications only on the trade of the EU-15. However, EIA gets the positive and significant coefficients already at the 1% significance level for the NMS and V-4 countries. The magnitudes of the coefficients are similar to the dummy for the former members of the Soviet-Union, implying that for the new and Visegrad member states the new directions of CCP embodied in the new generation comprehensive EIAs is as important as the historical links with the past trade partners.
To explain this phenomenon we further analyse the data of exports of the V-4 countries after the EU accession. As Figure 2 indicates, the share of intra-EU trade is highest in the exports of the Visegrad countries. The second biggest share of exports comes on the trade with post-Soviet countries followed by the rest of the world (ROW), EIA, FTA and CU members. So the data also confirms our estimation results indicating that common Soviet history is still influential for the trade of the Visegrad countries. As for the dynamics, from 2003 to 2014, the share of the intra-EU trade is actually decreasing on an expense of an increase in shares of the trade with post-Soviet countries, FTA and CU members. This implies that on the one hand, the V-4 countries benefitted from the CCP in the framework of the new generation EIAs, but on the other hand, they also increased the trade with the past postSoviet trade partners.
Finally, the dummy standing for the crisis yields the negative and statistically significant coefficients in all 8 specifications, although the coefficient for the EU-15 is remarkably higher than the one of the Visegrad countries. This might be explained by the fact that Poland, the Czech Republic and Hungary are not the members of the Eurozone, and Slovakia has become the member only since 2009. Therefore, due to the little integration in the Eurozone, pass-through of the negative impacts of the EU on these economies might be smaller and less persistent relatively to the EU-15. 
Conclusions
The paper aimed to investigate the impact of regional trade agreements and common commercial policy on export performances of the Visegrad group of countries preceding and following the EU accession. To derive plausible estimations, we followed the recent findings of Silva and Tenreyro (2006) , and estimated the augmented gravity model by PPML approach. Estimation results indicated that before the EU accession, RTAs did play the crucial role for the trade performances of the Visegrad countries. Namely, the exports of the V-4 were mainly increasing due to the EIAs with the EU-15 countries. Besides, the impact of the trade with the post-Soviet countries was also found positive and statistically significant with remarkably high magnitude. After the EU accession, the trade with the other EU members yielded positive and significant coefficients, however trade with the former Soviet members still remained considerable though with the lower magnitudes. Regionalism was also found to have positive and statistically significant impact again mainly through EIAs, however, in this case already in the framework of the CCP. Therefore, our estimations underlined that the V-4 countries do benefit, on the one hand, from the eased trade with the other EU members and, on the other hand, from CCP. But since the trade with the post-Soviet countries is influential for both periods, before and after EU accession, we may conclude that the V-4 additionally benefit from to trade with the natural trade partners.
Moreover, all new member states stay more sensitive to the similarity with the trade partners and transportation costs than the core EU countries. Additionally, crisis was found to have distortionary effects on the exports of all the EU-28 including the EU-15 and the V-4 countries. However, the magnitude of the coefficient was lower for the Visegrad countries indicating the smaller and less persistent pass-through of negative impacts on their economies, logically due to the slow integration in the Eurozone.
To sum up, our analysis contributed to the literature by showing that CCP and the EU enlargement had clearly positive impact on the V-4 export performances. Moreover, compared to the FTA and CU, our estimations exhibited that the positive impacts of CCP is mainly generated by the new generation, comprehensive EIAs. Furthermore, we found that besides the officially signed agreements, there is the apparent positive impact from the trade with the natural partners. Namely, trade with the post-Soviet countries remains highly considerable even after the EU accession. Therefore, we may reasonably state that the analyses of the trade of the Visegrad countries should explicitly account for the countries which share the common Soviet background with the V-4 countries. Finally, we may suggest that since the employed empirical framework using PPML estimation provides consistent and plausible results, further analyses might be done to examine the trade performances in a more detailed way on the sectoral level. 
